China is often suspected of taking over the extraordinary trade relationships that former colonies had within colonial empires. We detail the three reasons why China's trade flows with former colonies could exhibit unexpected levels after independence. Besides potential preferential bilateral relationships built after independence, the two expected determinants of trade flows are China's export capacity and the natural redirection caused by the increase in country pairs trade costs due to independence. We investigate and quantify the three reasons explaining the level of former colonies' trade flows with China. Using sequentially naive graphical representations and structural gravity equations, we show that methodological issues can be largely responsible for displaying and estimating abnormaly high trade levels between former colonies and China. We show that increased trade between these pairs of countries is the result of coinciding unilateral factors on each side which raise trade with all partners, instead of being driven by more intense bilateral preferences. We then measure the reorientation of trade flows from former colonies' metropoles towards China and show that independence has produced the expected redistribution: trade flows would be 15% lower with China, had former colonies not become independent.
Introduction
Given its spectacular increase during the second half of the twentieth century, there is nothing surprising to the extensive coverage on Chinese trade by the press and its large documentation by government agencies 1 . While evident reasons for the surge of Chinese trade come to mind, WWII period. This is rarely taken into account in non-academic graphical illustrations of Chinese trade. We first complement figure 1 with the evolution of production for the Chinese economy, and show that the abnormal character of the curve disappears. The observed catch-up seems to be very well explained by the comparative evolution of production and export capacities of the colonizer and China. Once the exporter's capacity is taken into account, the evolution of bilateral China-colonies trade doesn't seem to urgently call for bilateral explanations.
The second channel for trade increase in gravity equations lies in bilateral accessibility terms. We investigate the existence of a change in bilateral links between China and former colonies, using a structural gravity equation. We estimate bilateral China-colonies dummies, representing potential reasons for "excess trade" between these partners after independence.
In related papers analyzing the decrease of trade between colonies and their hegemon, Head et al. (2010) and Lavallée and Lochard (2015) also estimate the effect of independence between ex-colonies and a wider group of Rest-of the World partners, and find contrasting results. Head et al. (2010) show that countries that become independent trade in average less with third countries. Lavallée and Lochard (2015) on the contrary find an increase in former colonies' trade flows to the rest of the world. In the case of China, we fail to find any statistically significant effect of independence with the colonies, in particular when using the theory-consistent gravity equation and hence controlling for unilateral and bilateral unobserved determinants of trade.
The evolution of former colonies' trade with China during the second half of the nineteenth century is fully explained by the usual gravity determinants, and no bilateral post-independence specificity stands out.
The third channel for trade variation is the indirect effect on all countries in the world, including China, of changes in trade policy and political relations between colonies and the colonizer at independence. This effect operates through "multilateral resistance" terms in the gravity equation, which dispatch the redistribution of trade flows. This effect can only be quantified using trade flows simulations, because predicted trade needs to incorporate the new multilateral resistances resulting from the change of bilateral trade costs. There are few examples in the literature of such simulations taking into account third countries' effects: Glick and Taylor (2010) investigate the direct and indirect costs of military conflict, and Anderson and Yotov (2010) compute the impact of an agreement on the internal trade of Canadian provinces. In our case, former colonies went through an important variation of their main trade costs with the metropole when becoming independent, and therefore represent an interesting case on which to study the reallocation of expenditure. The gravity equation shows that trade naturally redistributes towards all trade partners following such a drastic trade cost change. We quantify this channel by using the structural gravity model to simulate factual trade flows, as well as a counterfactual trade matrix in the scenario where independence would not have happened. The difference between the two simulations provides a measure of how much trade was redirected because of independence, and thus allows to quantify whether the increase in former colonies' Our paper shows that out of the three explanations for the surge in former colonies' share of imports from China, only the two reasons related to monadic determinants are in effect.
The higher trade shares are not explained by the development of bilateral links involving only China and the ex-colonies. Bilateral factors typically refer to extraordinary reasons to trade in contrast with the ordinary reasons which are the size of partners and their access to other countries. According to our findings, there is nothing exceptional in the level of trade involving China and the former colonized States.
The remainder of the paper is structured as follows. Section 2 presents the data on worldwide trade flows and independence events. Section 3 graphs and estimates the (absence of) specificity of Chinese trade flows with former colonies following independence. In section 4
we compute the counterfactual trade of ex-colonies with China, had the former countries not become independent. Section 5 concludes.
Data
To estimate whether China's trade with formerly colonized countries shows unexpected trends or level, we primarily use the dataset made available by Head et al. (2010) . They compile in particular data on countries' trade flows during the second half of the nineteenth century up to 2006, and data on independence years, for all metropoles. After listing the data sources, we illustrate graphically the trade flows that are of interest for us, hence former colonies's trade with their metropole before and after independence, and the same countries with China.
Independence and definition of colonies
Information on the independence dates of countries come from the CIA World Factbook. The raw data extracted by Head et al. (2010) contains the name of countries which have been colonized, the name of the colonizer, and the date of independence. We proceed to two adjustments with respect to the original independence data. First, we retain only the latest independence date for the countries that have been colonized by different colonizers. This allows to keep the date at which sovereignty was effectively achieved. Mauritius, for example, became independent from France in 1810, however it became fully independent in 1968 from the UK. Dropping early independence dates reduces the number of country pairs with colonial histories from 249 to 194, and shifts the beginning of the database from 1710 (when Estonia ceased to be part of Sweden)
to 1804 (independence of Hati from France).
Still, the data comprises independence dates in the eighteenth and nineteenth centuries. Our This offer a very wide variety of events, newly independent countries being located in all parts of the world, and recovering governance of their trade policy in quite different time periods.
Trade data
The 3 Is there something special with China?
This section investigates whether the main determinants of trade in the gravity equation explain the evolution of trade flows between former colonies and China. Using bilateral trade data going back to 1948, we start with a simple graphical analysis for a set of countries that became independent at the start of the period. We explore the role of production and export capacity in shaping colonies' imports from China and France. We then turn to regressions and follow Head et al. (2010) and Lavallée and Lochard (2015) . We look for an effect of independence on the level of bilateral trade flows between China and former colonies, suggesting a bilateral change in the ability to trade.
Graphical evolution of bilateral trade flows
The graphical analysis presented in figures 1 and 3 provides a first glance at the evolution It is useful at this stage to use the gravity equation to guide the next steps of our analysis.
We refer here to the simplest version of gravity, which is the most easy to represent graphically (the theory-grounded version of gravity will be used in the next sections). The so-called "naive" gravity equation describes bilateral trade from i to n, X ni , as a function of the two countries' sizes and bilateral easiness to trade. Measuring bilateral accessibility with 0 ≤ φ ni ≤ 1, and GDP with Y :
The graphs in the first column of figure 3 plots the import share, which, using naive gravity
This equation highlights the straightforward dependence of this import ratio on the size of the origin country i (here France and China). This is not very informative as a measure of what we want to capture, i.e. a potential change of trade costs between ex-colonies and China. A more useful measure should take into account the size of the origin country as a potential supplier.
We thus divide the import share by the share of the origin country in world GDP (Y i /Y w ):
The resulting expression, graphed in the second column of figure 3, is proportional to the level of bilateral trade costs between the two countries, compared to the weighted average of trade costs from all other partners. When bilateral accessibility is equal to the average, the ratio of shares is equal to 1. This normalization is represented by the horizontal lines in the second column of figure 3.
Dividing by the exporter's share in world production brings noticeable changes to the graph.
In particular, the increase in the share of imports from China is much softened compared to the first column, for the three countries. For Algeria and Senegal, the change is quite evident: the share of trade from China increases during the first decade after independence up to the point where trade flows are relatively close to the norm represented by a line equal to 1. The picture is more involved for Ghana, where the change is mostly apparent at the end of the period.
Accounting for the growth rates in China's GDP attenuates the spectacular increase in trade flows displayed for Ghanean imports from China shown in the first column.
At this point, according to equation (2) terms of consistence with theory, and do not exhibit the catch-up pattern that was so apparent in figure 1. This also means that unilateral trade determinants such as production and export capacity are able to explain an important part of these trade flows' patterns. The need for an explanation basde on bilateral specificities is attenuated.
We now proceed to proper gravity estimations to investigate whether China's trade flows to former colonies exhibit abnormal patterns, once controlling for the outward orientation of the Chinese economy. The first column contains annual import shares from France and China (line 1), Senegal (line 2) and Ghana (line 3), for Ghana and China. The second columns keeps the same countries and divides the import shares by the share of France, Ghana or China in world GDP. The last column divides the import shares by the share of France, Ghana or China in world exports.
Gravity estimation of post-independence trade flows with China
Structural gravity refers to trade models in which bilateral trade determinants enter multiplicatively the trade equation and contain the following terms:
with Y i = n X ni the value of total production, X n = i X ni the value of the importer's total expenditure, and Ω it and Φ nt the multilateral resistance terms defined as
In equation (3), bilateral trade X nit is a function of supply, demand, and bilateral frictions.
Compared to the naive gravity equation (1), the supplier term in the structural gravity equation
weights total production Y it by the exporter's multilateral resistance Ω it , and the demand term M nt = Xnt Φnt weights total expenditure X n by the importer's multilateral resistance Φ n .
The almost unique application of the gravity model has been to estimate the effect of bilateral trade determinants 6 . Most trade models express bilateral accessibility through 0 < φ ni = τ θ ni < 1, in which θ is the elasticity of trade flows to trade costs, and trade costs τ ni contain the bilateral elements defining the level of frictions to trade between the two partners. The literature typically investigates two different types of frictions: first, those related to policy decisions, ex-post or ex-ante: the signature of regional agreements (Baier and Bergstrand (2007) , Carrere (2006) , Limão (2016) ), GATT membership (Rose (2004) , Subramanian and Wei (2007) ), or currency Unions (Rose (2000) , Silva and Tenreyro (2010) , Glick and Rose (2002) ). A second set of papers is interested in the long-run determinants of trade flows: geographical proximity (Disdier and Head (2008) ), cultural proximity (Felbermayr and Toubal (2010) ), through common language or institutions (Melitz and Toubal (2014) , Lewer and Van den Berg (2007) ). Among those, colonial history is very frequent covariate investigated, assumed to affect trade flows through common institutions and easier communications. It used to be a control variable when studying another determinant. Only quite recently has the impact of colonial linkage on trade been a topic of investigation per se (De Sousa and Lochard (2012) , Mitchener and Weidenmier (2008) ).
So did the effect of independence on trade, studied by (Head et al. (2010) and Lavallée and Lochard (2015) . Both papers are of interest for us because they investigate not only the direct effect of independence on colonies' trade flows with the metropole, but also the direct effect of independence on colonies' trade flows with the Rest of the world: this is, whether trade preferences of former colonies have changed with given RoW partners following the break of colonial ties. Our analysis quantifies the three channels for trade increase described by gravity equations: our estimates of bilateral China-colonies dummies represent the second channel which can explain the surge in trade flows discussed in section (1). We thus perform similar estimations to the above-mentioned papers, however focused on China 7 .
Declining bilateral trade costs between China and former colonies are likely to make trade flows easier, and could be due to time-varying variables such as trade policy, or political relations.
We can evaluate whether such a decrease happened after independence by estimating a structural gravity equation and by adding indicator variables for trade flows between China and former colonies next to the traditional elements of trade costs.
We follow standard gravity estimation procedures and take logs of equation (3), which gives:
Bilateral trade costs comprise observed time-fixed and time-varying variables and unobserved bilateral trade cost determinants: ln φ nit = B ij +B ijt + nit . Traditional gravity variables include geographical distance D ij , and dummies for the following situations: shared border, common language, trade agreements (RTA, GATT, ACP) and shared currency:
The China-colonies indicator variables capture the time-varying bilateral proximity effects outside of the formal trade policy variables. Two interesting types of effects may be at work.
First, recent research shows that political influence is able to affect trade flows, in particular in countries where the public administration is in charge of trade decisions. Fuchs and Klann (2013) find that the absence of political compliance affects Chinese imports: in our case one could imagine that the establishment of diplomatic relations by former colonies with the People Republic of China after its founding, could be rewarded by higher imports from China in the subsequent years. On the same mechanism but on other countries, Berger et al. (2013) identify that increased US political influence measured by CIA interventions had large positive effects on US exports to these countries. In a less tense context, Nitsch (2007) shows that state and official visits from US, German and French representatives have a trade-increasing effect.
The second possible effect that might be captured by the China-colonies dummies relates to informal networks. The literature emphasizes that international business networks are very powerful at influencing trade flows (Chaney (2014) for the theoretical analysis). Changes in informal proximity between partners might influence the tightening of commercial relations between China and former colonies (Rauch (2001) , Berthou and Ehrhart (2014) 
Estimation issues
The concern about controlling for supply and demand characteristics, highlighted in the graphical illustration of trade flows, is naturally also part of the gravity estimation strategy. Estimating trade effects of bilateral determinants requires to account for the time-varying supply, demand, and alternative destinations or sources of supply (MR terms). Following common practice in theory-consistent gravity estimation, we control for these variables by using country-time fixed effects F it and F nt which capture the monadic terms ln S it and ln M nt . The unilateral timevarying determinants of trade, population and GDP per capita, drop in specifications using country-time fixed-effects.
We add country pair dummies F ni to our preferred specification, in order to control for potentially omitted bilateral variables that might correlate with the consequences of independence and are constant through time (long-run historical relationships, etc.). The China-colonies indicator variables are therefore identified through their change over time. With those country-time fixed-effects and dyadic dummies, our estimated equation writes:
where nit captures the unobserved factors that influence bilateral trade between the country pair, in addition to the vector of observed trade costs B nit and to the set of fixed-effects. Our estimations identify China-former colonies specificities in the time-dimension: the timing of independence was "decided" between the hegemon and the colonized country, which makes its exogeneity a quite reasonable assumption 8 .
The second methodological point consists in dealing with zero trade flows. It has become standard practice to keep the zeroes in bilateral trade regressions through the use of PPML. This econometric estimator was promoted by Silva and Tenreyro (2006) to account for heteroskedasticity. Its use of the level of trade flow (rather than log of trade flows) as a left-hand side variable also permits to keep the zeroes in regressions. We report estimates of equation (8) with the Poisson PMLE to check for robustness to this specification. Computational constraints impede the simultaneous use of dyadic and country-year fixed-effects, we therefore present regressions with Poisson and dyadic dummies in parralel to the OLS specification with the same controls.
Last, we investigate the determinants of former colonies initiating to trade with China during the post-independence period. We investigate whether more years of independence impact significantly the probability to have positive trade flows within these country pairs. We therefore estimate the specification with a Linear Probability Model (LPM) with the dependent variable being a binary indicator for positive flows.
Gravity controls results
We estimate a gravity equation on trade flows from all countries, between 1948 and 2011. Results for the unilateral and bilateral control variables figure in Table 1 , and partial trade effects for China-former colonies pairs are graphed in figure 4, in six panels which correspond to the six specifications used. The first specification shows that increases in GDP per capita and in population affect The ex-post effect of participating in a free trade agreement is positive on country pairs' trade flows, with a coefficient of 0.854 using basic gravity. This is larger than the average effect of 0.59 reported in the meta-analysis by Cipollina and Salvatici (2010) . We also include a dummy for the pairwise participation in the GATT negociations: its impact is positive using naive or structural gravity, and so is the estimate of the EU ACP programme directed at developing countries in the Caribean and Pacific region. 3.5 China-colony partial effects While these results relate to the intensive margin of trade, let us last investigate whether any China-colony specificity can be identified on the likelyhood to develop new trade relationship within the pair. The last panel displays the effect of years of independence on the probability that former colonies build new trade relations with China after independence. We code the positive flows as one and estimate the specification using OLS with dyadic dummies and country-time fixed-effects. Results from the linear probability model exhibit a similar decreasing time-trend to the one obtained on the intensive margin, only shifted upwards. The higher probability to trade with China erodes after thirty years of independence and becomes mostly non significant. The dyadic fixed-effects focus the interpretation on whithin time variation: the increased probability to trade is compared to the likelihood of positive flows during the colonial period.
It is useful at this stage to summarize our investigation of the different channels that may explain the surge in trade flows between China and ex-colonies. In this section we have shown that China-colonies dummies, standing for specific bilateral trade relations, are not significant reasons to explain the trade patterns between these pairs of countries. Estimating a structural gravity equation confirms the naive graphical representations of trade flows, in which the inclusion of the basic determinants of trade is able to suppress, or at least strongly attenuate, the upward trend in ex-colonies' share of imports from China. According to our results, so far we have shown that trade flows between former colonies and China do not rely on bilateral changes in trade preferences. On the contrary, the unilateral variables production and export capacity do account for important determinants of trade flows.
We now turn to the third channel through which a structural gravity equation Measuring the indirect effect of independence cannot be achieved by estimation since it requires to compute a counterfactual situation. We thus quantify the share of trade flows increase between China and former colonies that is due to the division of colonial empires, by using the so-called two-step MTI procedure. We first compute the predicted trade level between
China and former colonies, given GDPs and factual bilateral trade costs. We need to compute 
Partial effects
The first step involves computing predicted trade. Let us assume that bilateral trade costs contain the same time-varying determinants as in equation (7), only the China-colony bilateral effects are omitted because the counterfactual focuses on the effect of independence from the metropole:
We use the previously estimated coefficients to reconstruct ln φ ni for each pair of countries. Note that because bilateral accessibility contains both time-invariant and time-varying determinants, all coefficients aren't available in our preferred specification, which captures time-fixed bilateral variables through country-pair dummies (column 5 in Table 1 ). We thus borrow the estimated coefficients from two different specifications. Coefficients for time-invariant variables (distance, contiguity, language, and invariant colonial history) are issued from the OLS estimation of the gravity equation (column 1 in Table 1 ), to which time dummies and dyadic clusters are added.
Coefficients for time-varying variables (trade agreements, currency unions, and colonial history)
are taken from the gravity estimation with country-time fixed-effects and dyadic dummies. The bilateral trade cost φ ni is assembled by exponentiating the sum of products between estimated coefficients (partial effects) and factual trade cost variables.
Using φ ni together with factual Y i and X n , a contraction mapping 10 based on equation (4) gives Φ n and Ω i . Trade costs, GDPs and computed multilateral resistances are then plugged into equation (3) to obtain predicted factual trade X nit . Despite the minimal number of variables and the imposed structure, the "fake" trade obtained through the structural gravity equation
correlates at 73% with real trade.
We are now able to build the counterfactual story by changing one element of bilateral trade costs. Note that the MTI procedure is able to simulate different scenarios for all variables that are part of bilateral accessibility. The literature contains various examples of counterfactual computations using MTI. Glick and Taylor (2010) estimate the cost of military conflicts in terms of lost trade. Anderson and Yotov (2010) simulate the impact of an agreement on Canadian provinces' internal trade. In the following, we simulate the continuity of colonies and focus on its impact on trade with third countries.
Counterfactual trade and the ratio of new to original trade
φ ni is the variable through which we simulate the alternative scenario. By turning off one of the components, we obtain the new freeness of trade index φ ni . We wish to cancel the increases in trade costs between colonies and metropoles following independence, hence to cancel the separation of colonial empires. We choose to do so for all countries whose independence date is later than 1883. Countries that separated before 1883 are thus considered as independent. All colonial relations that were ongoing in 1883 are coded as continuying in the counterfactual.
The new bilateral accessibility φ ni , combined with Y i and X n , is plugged again into the contraction mapping calculation to obtain the counterfactual Ω i and Φ n , and then counterfactual trade X ni . Note that because the effect runs through an adjustment of multilateral resistances, all country pairs trade flows are affected by the change in trade costs caused by inversing the independence events. We thus compute the world matrix of trade that would have prevailed in the absence of independence events. For any country pair, the comparison between the baseline trade and the counterfactual trade can be obtained. Following Head and Mayer (2014) , for any change in trade cost the ratio of new bilateral trade to original trade, taking multilateral changes into account, is given by: 
Results
Part of the increase in trade flows between China and former colonies would not have been observed under the counterfactual of persistent colonial relationships. We thus expect lower predicted trade flows associated to the absence of independence events, and thus a ratio of new to original trade below one. The same comparisons are made for British, and Russian former colonies, the latter number Columns contain the ratio of the average change in predicted exports from China since 1995 for the group of former French, British, Russian colonies. Predicted exports are computed according to the modular trade impact method following Head and Mayer (2014) .
In this paper we investigate the often heard idea that China has taken over an exceptional trade role in former colonies, replacing the former hegemon in the hierarchy of preferential market access. Indeed imports of those countries from China have risen markedly over time, to currently reach similar levels to what the countries import from the former colonizer.
We show that this pattern can be fully explained by the typical trade determinants of the theory-consistent gravity literature. In other words, contrary to what ex-colonial countries still import from their former metropole, we don't find an abnormaly high flow when the exporter is China.
Our paper can be viewed as a illustration of two important facts. First, the structural version of gravity is a very useful tool to disentangle the effects of bilateral versus multilateral frictions on trade. In our case, the impressive increase of China's exports to the colonial world is entirely explained by the multilateral part. On the importer side, the multilateral resistance effect is the 'normal' reallocation effect of trade towards countries other than the ex-hegemon (including China). On the outward side, the gravity equation takes into account that China has become a more performant exporter (towards all countries in the world) during this period.
Nothing special is left to be explained by a change in the bilateral frictions between ex-colonies and China. Second, our results might also illustrate the importance of formal trade integration.
Lacking linguistic, historical and cultural linkages with most of the colonial countries, China thus benefitted from the redirection following independence like any other country. Note that China did not sign over that period formal preferential agreements that might have triggered a higher share of trade by newly independent countries. The recent change in the Chinese attitude towards preferential trade agreements offers on this ground interesting perspective of future research. 
